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RETURN RECEIPT REQUESTED ICl Americas Inc.
Safety, Health &

“ ‘ i |||| .N\ Environmental Affairs Group

Document Processing Center NHT Wilmington

Office of Toxic Substances (T5-790) |l| Delaware 19897

U. S. Environmental Protection Agency 200898 Teiephone (302) 886-3000
401 M Street, S.W. LA Fax (302) 886-5585

Washington, DC 20460
Attn: Section 8(=) Notification Coordinator

Ra: Substantial Risk Report on 4,4’-Methylenediphenyl-Diisocyanate (MDI)
CAS Number: 101-68-8

This letter and attachment summarize information from ICI Americas Inc.
(ICIA) subject to reporting under Section 8 (e} of the Toxic Substances
Control Act (TSCA). Attached is an abstract submitted for presentation at
a meeting of the British Occupational Hygiene Society. This abstract
reports some results from a study conducted at the Fraunhofer Institute of
Toxicology and Aerosol Research, Hannover Germany. This study is not
sponsored by TCIA or our parent company ICI, PLC. The authors report
findings from lung lavage and pulmonary function measurements following
exposure of rats by inhalation (18 hrs/day, 5 days/wk, for 90 days) to
13 mq/M3 of MDI aerosol.

"his abstract is the only information we have available on this study. We
are, howecver, sharing this information with other producers of MDI.

We have reviewed our product literature and believe the present TLV for MDI
(0.05 mg/M3l offers sufficient protection against long term and short term
affects. Our MSDS for MDI currently reflects known health hazards
including respiratory sensitization and the potential for permanent
decreases in lung function.

Questions related to this submission may be directed to Joseph F. Jadlocki,

ICIA Product Safety Supervisor at (302)886-5184.

Respectfully submitted,

Samuel E. Malovrh
Director, Environmental Affairs

JFJ/kt/as7
Attachments

A member of the ICi Group
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INHALATION EXPOSURE OF RATS TO 4,4'-METHYLENEDIPHENYL-DIISOCYANATE {(MDI) . .

U. Heinrich, W. Koch, Th. Schiiler, 0. Creutzenterg, Th. Nolte, H.-G. Hoy-
mann, W. Bartsch, A. Preiss, C. Dasenbrock o
Fraunhofer Institute of Toxicology and Aerosol Research, Hannover

To guide in determination of the concentration levels to be employed in a
chronic inhalation study a 90-day study using three different exposure con-
centrations of MDI (0.3, 1.0, 3.0 mg/m”) was perforwed. Equipment for the
generation of monomeric MDI has been developed. The MDI-2ercsol was genera-
ted by using an evaporaztion-condensation technigue consisting of the fol-
lowing steps. Firstly, the monomeric MDI which is a solid &t room tempera-
ture is liquidized at 50 °C and nebulized resulting in relatively large
droplets. Subsequently the droplets are evaporated leaving behind the cor-
responding number of small residue particles originating from nonvolatile
impurities in the test substance. The vapor is then forced to recondens
onto these nuclei by turbulent mixing with cool dilution air. The kinetics
of condensation lead to considerably finer aeroscl. Polymerization of the
test material is prevented because MDI is exposed to elevated temperatures
only for the short tine of droplet evapoartion (1.5 sec). The “primary"
aerusol is then router. into a buffer chamber where 3 ejection nozzles per-
form a first dilution corresponding to the three desired dose levels. The
final dilutuion of the test is perfcrmed immediately prior to entering the
inhalation chamders. This generation technique delivers a stapie quasi-me-
nodisperse aerosol with a MMAD of 1.1 um and a geometric standard devia-
tion of 1.37. The particle size distribution is measured using a 9-stage
“Berner" low pressure impactor. The total mass concentration in each inha-
lation chamber was monitored using light scattering aerosol sensors, which
were calibrated by means of gravimetric analysis o? filter sampies.

For analytical chemistry MDI aeroso! was collected on PTFE filters and ex-
tracted by acetonitriie; gaseous MDI which according,to the vapor pressure
of MDI occurs in a conc :ntration of approx. 100 pg/m is collected by draw-
ing the air sample through a glass tube filled with glas wool which is im-
prignated with the derivatization agent, 4-nitro-N-propylbenzylamin (NPBA).
The determination of MDI is carried out by high performance liquid chroma-
tography (HPLC) and UV-cdatection after derivatization with NPBA al room
temperature. Using reversed phase column and acetonitrile (A) and water (B)
as eluents the derivatized compound is detected at 275 nm. The detection
1imit is 1 ng.

After exposing the female Wistar rats 18 hrs/day and 5 days per weck for
90 days the following effects were observed: slightly lower body weight
gain; increase of the wet and dry lung weight after 1 and 3 mg/m" exposure;
total cell count of bronchio-alveolar lavage (BAL) as well as the percen-
tage of granulocytes and lymphocytes from highest dose group was clearly
higher and the percentage of macropha?es was reduced. Total protein, p-glu-
coronidase and lactate dehydrogenase in BAL was aiso elevated in the high
dose group. Mechanical lung function measurements using the whole body ple-
thysmograph and the anesthetized, spontaneously breathing rat showed a lar-
ger funtional residual capacity and residual volume, dgcreased quasistatic
ung compliance and CO diffusing capacitg after 3 mg/m exposure. The his-
topathological investiqation revealed submucosal infiltration ¢f mononuc-
lear cells, globlet-cell hyperplasia and erosion of the respiratory epi-
thelium in nasal and paranasal sinai and h{perpIasia of the bronchus asso-
ciated lymphatic tissue and inflammatory 2lterations in the lungs. These
effects occurred after exposure to 1 and 3 mg/m".
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